H bn., as (3 Z , 6 Z , 9Z )-3,6,9-nonadecatriene; Synthom is phegea L ., as (3Z , 6Z , 9Z )-3,6,9-heneicosatriene and for D ysauxes ancilla L., as (3Z , 6 Z , 9Z )-l,3,6,9-nonadecatetraene. (7E , 9Z)-7,9-dodecadienyl acetate was found to be a sex attractant for Sterrha rubraria Stgr. In recent years a growing num ber of reports de scribed polyenic hydrocarbons as sex pherom one components of predom inantly geom etrid [1] [2] [3] [4] [5] , arctiid [6, 7] and to some extent noctuid [8, 9] Lepidop tera. The objective of this project was to study, through field screening in different biotopes, the fre quency of occurrence of similar compounds as sex attractants for males of the H ungarian Lepidoptera fauna.
Among the candidate compounds tested, (6 Z, 9Z)-6,9-nonadecadiene (Z ,Z -6,9-19: H ), (3 Z, 6 Z, 9Z)-3,6,9-nonadecatriene (Z ,Z ,Z -3,6,9-19:H ) and (3Z , 6 Z, 9Z )-l,3,6,9-nonadecatetraene (Z ,Z ,Z -1,3,6,9-19: H) have been reported as sex
A bbreviations:
(6Z , 9Z)-6,9-nonadecadiene, Z ,Z-6,9-19 :H ; (3Z , 6 Z , 9Z )-3,6,9-npnadecatriene, Z ,Z ,Z -3,6,9-19:H ; (3Z , 6 Z , 9Z )-l,3,6,9-nonadecatetraene, Z ,Z ,Z -1.3.6.9-19: H; (3Z , 6Z , 9Z)-3,6,9-eicosatriene, Z ,Z ,Z -3.6.9-20: H; (3Z , 6 Z , 9Z)-3,6,9-heneicosatriene, Z ,Z ,Z -3.6.9-21 :H ; (IE, 9Z)-7,9-dodecadienyl acetate, E ,Z-7,9-12: Ac.
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Verlag der Zeitschrift für N aturforschung, D-7400 Tübingen 0341 -0382/87/0100 -0165 $01.30/0 pherom one com ponents in different geometrid species [1] [2] [3] 10] , while (3Z , 6 Z , 9Z)-3,6,9-heneicosatriene (Z ,Z ,Z -3,6,9-21: H) has been first described as the sex pherom one of an arctiid [6] , and together with (3Z , 6 Z , 9Z)-3,6,9-eicosatriene (Z ,Z ,Z -3,6,9-20:H ) as sex pherom one components for catocalin species of Noctuidae [8, 9] . In addition to these hydrocarbons, (IE, 9Z)-7,9-dodecadienyl acetate (E ,Z -7,9-12: Ac) was also included in the test, as this compound has been described as a sex attractant for the geom etrid Sterrha biselata Hufn.
[111- [1, 2] . Each of the compounds contained about 15% of other isomers, determ ined by gas chromatography.
Z ,Z ,Z -3 ,6 ,9 -2 0 : H and Z ,Z ,Z -3,6,9-21: H were synthesized by the m ethods described [8] . Each synthetic com pound was purified by HPLC on a 20% A g N 0 3 silica gel column and the purified compounds were analyzed on a 50 m OVIOl capillary gas chrom atographic column. The overall purity of both com pounds was greater than 99%, and both of them contained about 14% of other geometrical isomers.
E ,Z -7,9-12: Ac (containing 0.05% BHT as anti oxidant; overall purity 98%; 96% E ,Z ) was a gift from H. A rn (W ädenswil, Switzerland).
Field trapping
For field tests the required amounts of the com pounds were applied in hexane solutions to 1 x 1 cm pieces of rubber tubing (commercial product, pur chased from Boräszati Szaküzlet, Budapest, H un gary). T etra traps with flaps [12] containing different baits were randomly set up in a row at a height of 1.5 m, in 20 m intervals. Moths captured were re corded, sticky layers were changed to new ones, and traps were moved one position forward in the row once a week. Baits were replaced at 5 to 6 week periods. Sites thought to have a rich geometrid fauna were selected. Biotopes ranged from the boundary of a pear orchard and a mixed oak forest (Gyöngyös- 
Results
Four species of G eom etridae were captured in sig nificant numbers.
Z ,Z ,Z -3 ,6 ,9 -1 9 :H alone, and in mixtures with Z ,Z -6,9-19:H or Z ,Z ,Z -1,3,6,9-19: H, caught males of Eupithecia subnotata H bn. at Gyöngyössolymos (Table I ). The diene and the tetraene did not influ ence captures.
Male Costaconvexa polygram m ata Bkh. were at tracted to Z ,Z ,Z -3,6,9-20:H at Gyöngyössolymos, Bernecebaräti and Aszöd. Captures at Gyöngyös solymos, which were the highest, are shown in T a ble II. The addition of Z,Z,Z-3,6,9-21 :H did not in crease captures. Table I . Male E. subnotata and D. ancilla attracted to Z ,Z -6 ,9 -1 9 :H , Z ,Z ,Z -3 ,6 ,9 -1 9 :H , Z ,Z ,Z -1,3,6,9-19 :H and their binary mixtures in field tests at Gyöngyössolymos (3 replicates; captures followed by same letter within a column are not significantly different at P = 5% by D uncan's NM RT). Sterrha rubraria Stgr. was caught by E,Z-7,9-12: Ac (500 |ag, a total of 27 males in three traps) in the Gyöngyössolymos test. This com pound attracted also large numbers (a total of 38 and 74 males in the Dunaszentm iklös and Adony tests, resp.) of S. biselata Hufn. confirming an earlier report [11] .
A part from geom etrids, males of Synthom is phegea L. (A m atidae) were caught by Z ,Z ,Z -3,6,9-21 :H at K etbükkfanyereg, Gyöngyössolymos and Aszöd. Highest numbers caught (K etbükkfanyereg) are shown in Table II . Males of another am atid, D ysauxes ancilla L. were attracted to Z ,Z ,Z -1,3,6,9-19 :H at Gyöngyössolymos and Dunaszentm iklös. The addition of Z ,Z ,Z -3,6,9-19:H to the tetraene did not influence captures. Highest captures were recorded at Gyöngyössolymos (Table I) .
Concluding remarks
Z ,Z ,Z -3 ,6-9-19:H, which proved to be attractive for E. subnotata in this study, has been reported as a sex pherom one com ponent for Boarm ia selenaria Den. et Schiff. [1] , B. rhom boidaria D en. et Schiff [13] , A lsophila pom etaria H arris [4] , and Paleacrita vernata [5] , It was attractive in field tests in com bina tion with other compounds for a num ber of other geometrids [5, 14] . On the other hand, Z ,Z ,Z -3,6,9-20 :H is first reported to be a sex attractant in G eom etridae in this paper.
In all geometrids described in the literature so far, polyenic hydrocarbons composed at least part of the pherom one or attractive blend. Despite the fact that the candidate compounds and their mixtures were tested in a variety of biotopes, and during a consider able lenght of time in this study, only two species were attracted. This may show the im portance of further com ponents in the pherom onal com m unica tion of G eom etridae. Such compounds can be oxyge nated derivates of unsaturated hydrocarbons, i.e. epoxides [5] , or ketones [13] .
Sterrha rubraria, described in this study, and S. biselata [11] differ from other geometrids in that they respond to a dodecadienyl acetate as sex attrac tant. A third species of this genus, S. imbecilla Inoue has been described to be attracted to (7Z)-7-dodecenyl acetate [15] , a com pound differing very slightly from E ,Z -7,9-12: Ac. M ono and diunsatu rated dodecenyl acetates have been widely reported on as pherom one components of Noctuidae, Tortricidae, and a num ber of other families.
No pherom one structures have been identified so far in A m atidae. In a study aimed at observing the m igration behavior of Lym antria dispar L ., Capek et al. reported [16] , as a chance finding, that large num bers of 5. phegea were caught at disparlure baited traps. In a 1985 test, however, we never caught any S. phegea males in traps baited with 1, 10 or 100 |ig of racemic disparlure (obtained from SIGM A Chem. C o., Taufkirchen, FR G ), while Z,Z,Z-3,6,9-21 :H (100 |ig) proved to be attractive again. Disparlure added in different ratios to Z ,Z ,Z -3,6,9-21: H also did not influence captures of S. phegea (Szöcs and T oth, unpubl.) . Furtherm ore, in EA G tests, no re sponse was evoked from antennae of male S. phegea by disparlure (10 |ag). Good responses were at the same time evoked by the same amount of Z ,Z ,Z -3,6,9-21 :H (Szöcs and Toth, unpubl.). In conclu sion, this study is the first report on sex attractants of two amatid species.
A m atidae and Arctiidae are considered to be closely related taxonomically. This relatedness may also be expressed in similarities in the structure of sex attractants described in this study and com pounds reported in arctiids earlier [6, 7] .
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